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Description 
Field 

[0001 ] The present invention relates generally to com- 
puter networks, and more specifically to wireless net- 
works. 

Background 

[0002] Wireless networks typically include mobile sta- 
tions and access points. A mobile station may "associate" 
with an access point (referred to herein as the "current 
access point") to communicate with other devices on the 
network. Mobile stations may move about while access 
points are typically stationary. If a mobile station moves 
around in an area covered by multiple access points, the 
mobile station may "disassociate" from the current ac- 
cess point and associate with another. The process of 
disassociation and association may be repeated any 
number of times, as the mobile station moves about. 
[0003] I n order to decide whether or not to disassociate 
from the current access point or associate with a different 
access point, a mobile station may periodically commu- 
nicate with a variety of access points, including access 
points other than the current access point. When a mobile 
station communicates with access points other than the 
current access point, the data throughput between the 
mobile station and the current access point may suffer. 
[0004] US 6 062 598 discloses a method for predicting 
the location of a mobile station in a mobile communica- 
tions network comprising determining a location of a mo- 
bile unit and estimating a future location of the mobile 
unit based on signal strengths between base stations 
and the mobile station. Based on the predicted future 
location, a handoff decision is made. After deciding that 
a handoff should occur in the future, the "...time ...t=Ti2 ... 
is determined". 

[0005] LEE D-J ET AL: "On Optimum Timer Value of 
Area and Timer-based Location Registration Scheme" 
IEEE Communications Letters, IEEE Service Center, 
Piscataway, US, vol. 5, no. 4, April 2001 (2001 -04), pages 
148-150, discloses a location registration scheme to up- 
date the location of a mobile station (MS) that moves 
around wherein the MS performs location update when 
it enters a new location area and updates the location 
information based on location update timer during resi- 
dence within the same location area and wherein the 
optimum timer value of the MS based on the speed and 
call arrival rate of the MS for area and timer-based loca- 
tion registration method. When a call arrives for the MS, 
paging is performed using the location information. If the 
location information is accurate, less paging resources 
are utilized to complete the call. 

Brief Description of the Drawings 

[0006] 



Figure 1 shows a diagram of a wireless network; 
Figures 2 and 3 show flowcharts in accordance with 
various embodiments of the present invention; 
Figure 4 shows a plot with various received signal 
5 strength indicator thresholds; and 

Figure 5 shows a system diagram in accordance with 
various embodiments of the present invention. 

Description of Embodiments 

10 

[0007] In the following detailed description, reference 
is made to the accompanying drawings that show, by 
way of illustration, specific embodiments in which the in- 
vention may be practiced. These embodiments are de- 

15 scribed in sufficient detail to enable those skilled in the 
art to practice the invention. It is to be understood that 
the various embodiments of the invention, although dif- 
ferent, are not necessarily mutually exclusive. For exam- 
ple, a particular feature, structure, or characteristic de- 

20 scribed herein in connection with one embodiment may 
be implemented within other embodiments without de- 
parting from the scope of the invention. In addition, it is 
to be understood that the location or arrangement of in- 
dividual elements within each disclosed embodiment 

25 may be modified without departing from the scope of the 
invention. The following detailed description is, therefore, 
not to be taken in a limiting sense, and the scope of the 
present invention isdefinedonly by the appended claims, 
appropriately interpreted, along with the full range of 

30 equivalents to which the claims are entitled. In the draw- 
ings, like numerals refer to the same or similar function- 
ality throughout the several views. 
[0008] Figure 1 shows a diagram of a wireless network. 
Wireless network 100 includes mobile station 102 and 

35 access points (AP) 110, 120, and 130. In some embod- 
iments, wireless network 1 00 is a wireless local area net- 
work (WLAN). For example, access points 110,1 20, and 
130, and mobile station 1 02 may operate in compliance 
with a wireless network standard such as ANSI/IEEE Std. 
802.1 1, 1999 Edition, although this is not a limitation of 
the present invention. 

[0009] Mobile station 102 is shown communicating 
with access point 1 1 0 using signal 1 1 2, access point 1 20 
using signal 1 22, and access point 1 30 using signal 1 32. 

45 Mobile station 1 02 may associate with one of the access 
points for data communications, and may also commu- 
nicate with other access points to decide if it should end 
the current association and associate with another ac- 
cess point. For example, mobile station 102 may be as- 

50 sociated with access point 1 1 0. When a current associ- 
ation exists between mobile station 1 02 and access point 
1 1 0, signal 1 1 2 allows data to be communicated between 
mobile station 102 and access point 1 10. 
[0010] Mobile station 102 may periodically "roam," or 

55 "attempt to roam." As used herein, the terms "roam" and 
"attempt to roam" refer to the actions taken by a mobile 
station when deciding whether to end a current associ- 
ation ("disassociate") and make a new association with 
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a different access point. In some instances, roaming oc- 
curs when a mobile station performs a scan of available 
access points and decides to disassociate with the cur- 
rent access point and re-associate with a different access 
point. In other instances, an attempt to roam occurs when 
a mobile station performs a scan of available access 
points, and does not disassociate with the current access 
point. This may occur when the mobile station scans to 
see if a "better" access point is available, and decides to 
maintain the current association rather than disassociate 
with the current access point. 

[0011] Roaming, or attempting to roam, may reduce 
the data throughput of the current association. For ex- 
ample, if mobile station 102 attempts to roam to check 
the availability of access points 120 and 130, the data 
throughput of the current association with access point 
110 may be reduced. 

[001 2] Mobile station 1 02 includes roaming timer 1 04. 
A roaming timer, as defined herein, is a timer that may 
be used to put off an attempt to roam based on various 
criteria. For example, if the current association is per- 
ceived to be of "high quality," roaming timer 1 04 may be 
set to a relatively large value, and any roaming attempts 
by mobile station 102 may be delayed, or "put off," in time 
until the timer expires. In some embodiments, the timer 
may be repeatedly set or reset to continually delay any 
attempts to roam, or to force an attempt to roam imme- 
diately. Further, the roaming timer may be set to any val- 
ue based on any criteria. The type or amount of criteria 
used to the set the timer should not be considered a lim- 
itation of the present invention. 

[001 3] Roaming timer 1 04 may be implemented using 
any of many different mechanisms. For example, roam- 
ing timer 104 may be a hardware timer or a software 
timer. In some embodiments, multiple hardware timers 
are utilized, where each is set to either the same or dif- 
ferent values. In other embodiments, multiple software 
timers are utilized, where each is set to either the same 
or different values. A roaming attempt may occur when 
one of the multiple timers times out, or when all of the 
multiple timers times out. 

[0014] The perceived quality of a current association 
may be defined by any parameter, metric, or combination 
of parameters or metrics. Various embodiments using 
different parameters and metrics are described below 
with reference to the remaining figures. 
[0015] Figure 2 shows a flowchart in accordance with 
various embodiments of the present invention. In some 
embodiments, method 200 may be used to decide when 
to attempt to roam in a wireless network. In some em- 
bodiments, method 200, or portions thereof, is performed 
by a wireless network interface, a processor, or an elec- 
tronic system, embodiments of which are shown in the 
various figures. Method 200 is not limited by the particular 
type of apparatus, software element, or person perform- 
ing the method. The various actions in method 200 may 
be performed in the order presented, or may be per- 
formed in a different order. Further, in some embodi- 



ments, some actions listed in Figure 2 are omitted from 
method 200. 

[0016] Method 200 is shown beginning at block 210 in 
which a first metric is compared to a first threshold; and 

5 in block 220, a timer is conditionally set to a first value. 
The timer referred to in block 220 operates as a roaming 
timer, such as roaming timer 1 04 (Figure 1 ). Rather than 
only attempting to roam at periodic intervals, the device 
performing method 200 may attempt to roam at various 

10 intervals based, at least in part, on the values to which 
the timer is set. 

[0017] Utilizing a roaming timer to put off a roaming 
attempt may be useful in many different operational sce- 
narios. For example, if during a current association with 

15 an access point, a mobile station enjoys a "high quality" 
connection, periodic attempts to roam may not be the 
most efficient use of the mobile station's resources. On 
the other hand, if a mobile station has a lower quality 
connection, the interval between roaming attempts may 

20 be modified to make more efficient use of the mobile sta- 
tion's resources. 

[0018] In block 230, a second metric is compared to a 
second threshold, and in block 240, the timer is condi- 
tionally set to a second value. Various embodiments of 
25 the present invention are not limited to two metrics, two 
thresholds, and two timer values as shown in Figure 2. 
For example, in some embodiments, many more than 
two metrics are utilized. Further, in some embodiments, 
a single metric is used, and the single metric is compared 
30 against multiple thresholds. The result of the comparison 
with multiple thresholds may result in setting a roaming 
timer with one of many different possible timer values. 
[001 9] In block 250, an attempt to roam is made when 
the timer expires. In some embodiments, the timer runs 
35 in the "background." For example, in embodiments that 
include a hardware timer, the hardware may be adapted 
to decrement a counter every clock cycle or every N clock 
cycles. The counter may perform as a roaming timer 
when loaded with a timer value, and the counter is dec- 
40 remented in the background. In other embodiments that 
include a hardware timer, the counter is only decrement- 
ed when enabled, and various method embodiments of 
the present invention not only set the timer, but also en- 
able and disable the timer. When the timer times out, the 
45 roaming attempt may be initiated in one of many different 
ways. For example, the hardware timer may cause a 
processor interrupt, or may set a bit in a status register. 
The present invention is not limited in this respect. 
[0020] In embodiments that include a software timer, 
50 the software timer may be implemented as a software 
counter that is decremented in the background. For ex- 
ample, a software routine may be scheduled to run every 
second, or every 100 milliseconds, and each time the 
software routine runs, it may decrement the counter that 
55 functions as the roaming timer. Further, the software 
counter may be enabled or disabled in support of the 
operation of the roaming timer. The interval between suc- 
cessive decrement operations of the counter is not a lim- 
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itation of the present invention. 

[0021] In some embodiments, method 200 may be per- 
formed periodically. For example, method 200 may run 
every second or every ten seconds in a mobile station, 
such as mobile station 1 02 (Figure 1 ). As a result, roam- 
ing attempts may be put off indefinitely, or may be per- 
formed at intervals defined, at least in part, by the timer 
values. 

[0022] Figure 3 shows a flowchart in accordance with 
various embodiments of the present invention. In some 
embodiments, method 300 may be used to decide when 
to attempt to roam in a wireless network. In some em- 
bodiments, method 300, or portions thereof, is performed 
by a wireless network interface, a processor, or an elec- 
tronic system, embodiments of which are shown in the 
various figures. Method 300 is not limited by the particular 
type of apparatus, software element, or person perform- 
ing the method. The various actions in method 300 may 
be performed in the order presented, or may be per- 
formed in a different order. Further, in some embodi- 
ments, some actions listed in Figure 3 are omitted from 
method 300. 

[0023] Method 300 is shown beginning at block 305 in 
which afirst metric is compared to athreshold. The metric 
includes a determination of how many "beacons" have 
been missed. In some embodiments, a beacon is a pack- 
et or frame periodically transmitted by an access point. 
If many beacons have been missed by a mobile station, 
this may be indicative of a poor quality connection be- 
tween the mobile station and the access point. As shown 
in Figure 3, if many beacons have been missed, an at- 
tempt to roam may be performed at 31 0. 
[0024] The attempt to roam at 31 0 may be performed 
by resetting a roaming timer, or by performing an attempt 
to roam regardless of the state of the roaming timer. The 
number of missed beacons used as a threshold in block 
305 may be set to any threshold. In some embodiments, 
if more than 50% of beacons are missed, an attempt to 
roam is performed at block 310. In other embodiments, 
if more than 60% of beacons are missed, an attempt to 
roam is performed at block 310. The particular threshold 
used in block 305 is not a limitation of the present inven- 
tion. 

[0025] At 315, a percentage of "retries" is checked, 
and if it is not high, then method 200 ends with a deter- 
mination to not attempt roaming at block 320. A "retry" 
corresponds to a packet or frame that is retransmitted 
because of a previously unsuccessful attempt at trans- 
mission. The percentage of retries represents a metric 
that can be either gathered or calculated, and the number 
to which the percentage is compared represents a 
threshold. The actual percentage used as a threshold is 
not a limitation of the present invention. 
[0026] The remaining decision blocks (325, 335, and 
345) compare a metric against a threshold, and condi- 
tionally enter one of four states (330, 340, 350, or 360) 
depending on the outcome of the decisions. Although 
three decision blocks and four states are shown, any 



number of decision blocks and states may be implement- 
ed without departing from the scope of the present in- 
vention. 

[0027] Decision block 325 compares a current data 

5 rate to a threshold. In some embodiments, the threshold 
is the lowest data rate available. For example, in some 
embodiments, the mobile station will reduce the data rate 
as the distance to the access point increases, or as the 
received signal strength decreases. If the current data 

10 rate corresponds to the lowest rate available, then if the 
signal degrades further, the mobile station may be forced 
to disassociate. If the current rate is low, then method 
300 enters STATE A (block 330) where the roaming timer 
is set to 1 0 seconds. 

15 [0028] Block 330 is referred to as a "state" in part be- 
cause, if in subsequent invocations of method 300, 
STATE A is re-entered, then the timer is not necessarily 
set to 10 seconds again. For example, assuming that 
method 300 is performed once a second, and each time 

20 it is performed block 330 is reached, the first time block 
330 is reached, STATE A will be entered, and the roaming 
timer will be set to 10 seconds. The second time block 
330 is reached, the roaming timer will not be set, because 
STATE A has remained the active state. In this example, 

25 method 300 will be performed 10 times, block 330 will be 
reached each time, the roaming timer will expire, and an 
attempt to roam will be performed. 
[0029] If, in method 300, decision block 335 is reached, 
an average received signal strength indicator (RSSI) is 

30 compared against a threshold. In block 335, the RSSI is 
the metric, and the "current rate threshold" is the thresh- 
old to which the metric is compared. If the average RSSI 
is less than the current rate threshold, then block 340 is 
reached, and if the current state is not STATE B, STATE 

35 B is entered, and the roaming timer is set to two minutes. 
If block 340 was reached the last time that method 300 
was performed, then the current state remains STATE 
B, and the timer is not necessarily set. If block 340 is 
reached each time method 300 is performed over a two 

40 minute period, the timer will expire, and an attempt to 
roam will be performed. 

[0030] An example of a "current rate threshold" is 
shown in Figure 4 at 41 0. As shown in Figure 4, the cur- 
rent rate threshold may vary as a function of the current 

45 rate. Four current rate threshold values are shown in Fig- 
ure 4, each corresponding to a different rate. Any number 
of current rate thresholds may exist without departing 
from the scope of the present invention. In some embod- 
iments, the thresholds are different as shown in Figure 

50 4, and in other embodiments, the thresholds are the 
same. 

[0031] Referring now back to Figure 3, if decision block 
345 is reached, an average received signal strength in- 
dicator (RSSI) is compared against a second threshold. 
55 in block345, the RSSI is the metric, and the "good thresh- 
old" is the threshold to which the metric is compared. If 
the average RSSI is less than the good threshold, then 
block 350 is reached, and if the current state is not STATE 
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C, STATE C is entered, and the roaming timer is set to 
four minutes. If block 350 was reached the last time that 
method 300 was performed, then the current state re- 
mains STATE C, and the timer is not necessarily set. If 
block 350 is reached each time method 300 is performed 
over a four minute period, the timer will expire, and an 
attempt to roam will be performed. 
[0032] If in block 345, the average RSSI is not below 
the good threshold, then block 360 is reached, and if the 
current state is not STATE D, STATE D is entered, and 
the roaming timer is set to fifteen minutes. If block 360 
was reached the last time that method 300 was per- 
formed, then the current state remains STATE D, and 
the timer is not necessarily set. If block 360 is reached 
each time method 300 is performed over a fifteen minute 
period, the timer will expire, and an attempt to roam will 
be performed. 

[0033] An example of a "good threshold" is shown in 
Figure 4 at 420. As shown in Figure 4, the good threshold 
does not vary as a function of the current rate, but this is 
not a limitation of the present invention. For example, in 
some embodiments the good threshold may vary as a 
function of current rate, similar to the current rate thresh- 
old shown at 41 0. 

[0034] In some embodiments, method 300 is per- 
formed periodically within a mobilestation such as mobile 
station 1 02 (Figure 1 ). For example, method 300 may be 
performed once a second, or once every ten seconds. 
In some embodiments, each time method 300 is per- 
formed, the roaming timer is either set to a value or dec- 
remented. In other embodiments, the roaming timer is 
decremented in the background, and method 300 either 
sets the roaming timer, or performs no operation on the 
roaming timer. 

[0035] Method 300 allows a mobile station to measure 
a "perceived quality" of a current connection. The per- 
ceived quality of the connection is based on various met- 
rics as shown in method 300. In some embodiments, the 
roaming timer is set to a relatively high value when the 
perceived quality is high. Also in some embodiments, the 
roaming timer is set to a relatively low value when the 
perceived quality is lower. 

[0036] Figure 4 shows a plot with various received sig- 
nal strength indicator thresholds. The vertical axis corre- 
sponds to thresholds for comparison againstthe received 
signal strength indicator (RSSI). The horizontal axis rep- 
resents data rates. As shown in Figure 4, the current rate 
threshold is a function of the current data rate, and the 
good threshold is constant. In some embodiments, more 
than two types of thresholds are utilized, and in some 
embodiments, more than one threshold is a function of 
data rate. 

[0037] Figure 5 shows a system diagram in accord- 
ance with various embodiments of the present invention. 
Electronic system 500 includes antenna 51 0, radio inter- 
face 520, physical layer (PHY) 530, media access control 
layer (MAC) 540, processor 560, roaming timer 550, and 
memory 570. Electronic system 500 also includes host 



processor 580 and host memory 590. In operation, sys- 
tem 500 sends and receives signals using antenna 51 0, 
and the signals are processed by the various elements 
shown in Figure 5. Antenna 510 may be a directional 

5 antenna or an omni-directional antenna. As used herein, 
the term omni-directional antenna refers to any antenna 
having a substantially uniform pattern in at least one 
plane. For example, in some embodiments, antenna 51 0 
may be an omni-directional antenna such as a dipole 

10 antenna, or a quarter wave antenna. Also for example, 
in some embodiments, antenna 51 0 may be a directional 
antenna such as a parabolic dish antenna or a Yagi an- 
tenna. 

[0038] Host processor 580 is coupled to processor 560 

15 by bus 565. The blocks shown to the left of bus 565 may 
be an apparatus such as a wireless network interface, 
and the blocks shown to the right of bus 565 may be an 
apparatus or system such as a laptop computer. The 
wireless interface may be on a card that plugs into the 

20 laptop computer, or may be a wireless interface that is 
integral with the computer. In some embodiment, bus 
565 represents a communications bus such as a periph- 
eral component interconnect (PCI) bus, however this is 
not a limitation of the present invention. 

25 [0039] Radio interface 520 may include circuitry to sup- 
port the transmission and reception of radio frequency 
(RF) signals. For example, in some embodiments, radio 
interface 520 includes an RF receiver to receive signals 
and perform "front end" processing such as low noise 

30 amplification (LNA), filtering, frequency conversion orthe 
like. Also for example, in some embodiments, radio in- 
terface 520 includes circuits to support frequency up-con- 
version, and an RF transmitter. The invention is not lim- 
ited by the contents or function of radio interface 520. 

35 [0040] Physical layer (PHY) 530 may be any suitable 
physical layer implementation. For example, PHY 530 
may be a circuit block that implements a physical layer 
that complies with the IEEE 802.11 standard or other 
standard. Examples include, but are not limited to, direct 

40 sequence spread spectrum (DSSS), frequency hopping 
spread spectrum (FHSS), and orthogonal frequency di- 
vision multiplexing (OFDM). Media access control layer 
(MAC) 540 may be any suitable media access control 
layer implementation. For example, MAC 540 may be 

45 implemented in software, or hardware or any combina- 
tion thereof. In some embodiments, MAC 540 may be 
implemented in software that is partially executed by 
processor 560 and partially executed by host processor 
580. 

50 [0041] Roaming timer 550 may be a timer utilized to 
put off a decision to roam, such as roaming timer 104 
(Figure 1). Roaming timer 550 may be implemented in 
hardware or software or any combination. In some em- 
bodiments, roaming timer 550 is set to various values, 

55 and when the timer expires, an attempt to roam is per- 
formed. For example, methods such as method 200 (Fig- 
ure 2) and method 300 (Figure 3) may be used to com- 
pare metrics to thresholds and conditionally set roaming 
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timer550. In some embodiments, roaming timer550 may 
be coupled to (or implemented by) processor 560. In oth- 
er embodiments, roaming timer 550 may be coupled to 
(or implemented by) host processor 580. 
[0042] Processor 560 may be a processor that sets 
roaming timer 550 based, at least in part, on comparisons 
between metrics and thresholds. For example, processor 
560 may perform methods such as method 200 (Figure 
2) or method 300 (Figure 3). Processor 560 represents 
any type of processor, including but not limited to, a mi- 
croprocessor, a digital signal processor, a microcontrol- 
ler, or the like. In some embodiments, processor 560 
does not exist, and dedicated digital logic or other hard- 
ware is coupled to roaming timer 550. In these embodi- 
ments, the dedicated digital logic or other hardware may 
set roaming timer 550 based, at least in part, on compar- 
isons between metrics and thresholds. 
[0043] Memory 570 represents an article that includes 
a machine readable medium. For example, memory 570 
represents a random access memory (RAM), dynamic 
random access memory (DRAM), static random access 
memory (SRAM), read only memory (ROM), flash mem- 
ory, or any other type of article that includes a medium 
readable by processor 560. Memory 570 can store in- 
structions for performing the execution of the various 
method embodiments of the present invention. 
[0044] Host processor 580 may be any processor ca- 
pable of communication with processor 560 over bus 
565. Host processor 580 represents any type of proces- 
sor, including but not limited to, a microprocessor, a per- 
sonal computer, a workstation, or the like. In some em- 
bodiments, host processor 580 may set a roaming timer. 
For example, host processor 580 may implement MAC 
540 or a portion of MAC 540 in a software driver or other 
software. A MAC (or a portion thereof) implemented in 
processor 580 may include one or more roaming timers 
as discussed herein. 

[0045] Host memory 590 represents an article that in- 
cludes a machine readable medium. For example, host 
memory 590 represents any one or more of the following: 
aharddisk, afloppydisk, random access memory (RAM), 
dynamic random access memory (DRAM), static random 
access memory (SRAM), readonly memory (ROM), flash 
memory, CDROM, or any other type of article that in- 
cludes a medium readable by host processor 580. 
[0046] Systems represented by the various foregoing 
figures can be of any type. Examples of represented sys- 
tems include computers (e.g., desktops, laptops, hand- 
helds, servers, tablets, web appliances, routers, etc.), 
wireless communications devices (e.g., cellular phones, 
cordless phones, pagers, personal digital assistants, 
etc.), computer-related peripherals (e.g., printers, scan- 
ners, monitors, etc.), entertainment devices (e.g., televi- 
sions, radios, stereos, tape and compact disc players, 
video cassette recorders, camcorders, digital cameras, 
MP3 (Motion Picture Experts Group, Audio Layer 3) play- 
ers, video games, watches, etc.), and the like. 
[0047] Roaming timers, processors, wireless network 



interfaces, and other embodiments of the present inven- 
tion can be implemented in many ways. In some embod- 
iments, they are implemented in electronics as part of 
mobile stations for use in wireless networks. In some 
5 embodiments, design descriptions of the various embod- 
iments of the present invention are included in libraries 
that enable designers to include them in custom or semi- 
custom designs. For example, any of the disclosed em- 
bodiments can be implemented in a synthesizable hard- 
10 ware design language, such as VHDL or Verilog, and 
distributed to designers for inclusion in standard cell de- 
signs, gate arrays, or the like. Likewise, any embodiment 
of the present invention can also be represented as a 
hard macro targeted to a specific manufacturing process. 
15 [0048] Although the present invention has been de- 
scribed in conjunction with certain embodiments, it is to 
be understood that modifications and variations may be 
resorted to without departing from the spirit and scope 
of the invention as those skilled in the art readily under- 
go stand. Such modifications and variations are considered 
to be within the scope of the invention and the appended 
claims. 



1. A method in a wireless network comprising access 
points (1 1 0, 1 20, 1 30) and at least one wireless net- 
work client (102) characterised by the steps of: 

30 

comparing a first metric to a first threshold of the 
current association between the wireless net- 
work client (102) and one of the access points 
(110, 120, 130); and 
35 in response, setting a timer (1 04) within the wire- 

less network client (1 02) to a first value; and 
attempting to roam by the wireless network client 
(1 02) when the timer (1 04) expires. 

40 2. The method of claim 1 wherein the first metric com- 
prises a received signal strength indicator. 

3. The method of claim 1 wherein the first metric com- 
prises a current data rate. 

45 

4. The method of claim 1 wherein the first metric com- 
prises a number of packet retries. 

5. The method of claim 1 further comprising comparing 
50 a plurality of metrics against a plurality of thresholds, 

and setting the timer (104) in response. 

6. The method of claim 1 wherein the metric comprises 
a received signal strength indicator, and the thresh- 

55 old is dependent on the current data rate. 

7. The method of claim 1 further comprising setting the 
timer (104) to a value to delay a roaming attempt by 
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a mobilestation (1 02) in the wireless network, where- 
in the mobile station (1 02) attempts to roam after the 
timer (104) expires. 

8. The method of claim 7 wherein setting the timer (1 04) 
comprises comparing at least one metric to at least 
one threshold, and setting the timer (104) in re- 
sponse. 

9. The method of claim 7 wherein the value to which 
the timer (104) is set is influenced by a perceived 
quality of a current association. 

10. The method of claim 9 wherein when the perceived 
quality of the current association is relatively low, the 
timer (1 04) is set to a value that is relatively low. 

1 1 . The method of claim 9 wherein when the perceived 
quality of the current association is relatively high, 
the timer (1 04) is set to a value that is relatively high. 

12. The methodofclaim7whereinsettingthetimer(104) 
comprises setting a hardware timer. 

1 3. The method of claim 7 wherein setting the timer (1 04) 
comprises setting a software timer. 

14. The method of claim 1 further comprising: 

comparing a second metric to a second thresh- 
old of the current association and conditionally 
setting the timer (104) to a second value. 

15. The method of claim 1 4 wherein the first metric com- 
prises a data rate. 

16. The method of claim 15 wherein the first threshold 
corresponds to the lowest possible data rate. 

17. The method of claim 15 wherein the second metric 
comprises a received signal strength indicator. 

18. The method of claim 17 wherein the second thresh- 
old is dependent on the current data rate. 

19. The method of claim 17 wherein the second value 
is larger than the first value. 

20. The method of claim 14 further comprising compar- 
ing a percentage of missed beacons to a threshold, 
and conditionally attempting to roam in response. 

21. An apparatus including a medium adapted to hold 
machine-accessible instructions that when ac- 
cessed result in a machine performing the method 
steps according to any one of claims 1 -20. 

22. The apparatus of claim 21 , further comprising: 



a radio interface (51 0) to interact with the wire- 
less network; and 

a processor (560) coupled to the radio interface 
(510), wherein the processor (560) is adapted 
5 to set the timer based on a perceived quality of 

a current association, and further adapted to at- 
tempt roaming when the timer (104) expires. 

23. The apparatus of claim 22 wherein the timer (104) 
10 is at least partially implemented in hardware. 

24. The apparatus of claim 22 wherein the timer (104) 
is at least partially implemented in software. 

15 25. An electronicsystem (500) comprising the apparatus 
of any one of claims 21-24, further comprising: 

an omni-directional antenna (510); 

20 wherein the radio interface (520) is coupled to the 
omni-directional antenna(510) 



Patentanspruche 

25 

1 . Verfahren in einem Drahtlosnetzwerk, das Zugangs- 
punkte (110, 120, 130) und mindestens einen Draht- 
losnetzwerk-Client (102) umfasst, gekennzeichnet 
durch folgende Schritte: 

30 

Vergleichen einer ersten Metrik mit einem er- 
sten Schwellwertder aktuellen Verbindung zwi- 
schen dem Drahtlosnetzwerk-Client (102) und 
einem der Zugangspunkte (110,1 20, 1 30); und, 
35 als Reaktion darauf, Einstellen eines Timers 

(104) in dem Drahtlosnetzwerk-Client (102) auf 
einen ersten Wert; und 

Versuchen zu roamen durch den Drahtlosnetz- 
werk-Client (1 02), wenn derTimer (1 04) ablauft. 

40 

2. Verfahren nach Anspruch 1 , wobei die erste Metrik 
einen Empfangssignalstarkeindikator umfasst. 

3. Verfahren nach Anspruch 1 , wobei die erste Metrik 
45 eine aktuelle Datenrate umfasst. 

4. Verfahren nach Anspruch 1 , wobei die erste Metrik 
eine Anzahl von Paketwiederholungen umfasst. 

50 5. Verfahren nach Anspruch 1, ferner umfassend das 
Vergleichen einer Mehrzahl von Metriken mit einer 
Mehrzahl von Schwellwerten und das Einstellen des 
Timers (104) als Reaktion darauf. 

55 6. Verfahren nach Anspruch 1 , wobei die Metrik einen 
Empfangssignalstarkeindikator umfasst und der 
Schwellwert von der aktuellen Datenrate abhangig 
ist. 
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7. Verfahren nach Anspruch 1, ferner umfassend das 
Einstellendes Timers (104)auf einen Wert, umeinen 
Roamingversuch durch eine mobile Station (102) in 
dem Drahtlosnetzwerkzu verzogern, wobei die mo- 
bile Station (1 02) versucht zu roamen, nachdem der 
Timer (104) ablauft. 

8. Verfahren nach Anspruch 7, wobei das Einstellen 
des Timers (104) das Vergleichen von mindestens 
einer Metrik mit mindestens einem Schwellwert und 
das Einstellen des Timers (1 04) als Reaktion darauf 
umfasst. 

9. Verfahren nach Anspruch 7, wobei der Wert, auf den 
der Timer (1 04) eingestellt wird, durch eine wahrge- 
nommene Qualitat einer aktuellen Verbindung be- 
einflusst wird. 

10. Verfahren nach Anspruch 9, wobei, wenn die wahr- 
genommene Qualitat der aktuellen Verbindung re- 
lativ niedrig ist, der Timer (104) auf einen Wert ein- 
gestellt wird, der relativ niedrig ist. 

1 1 . Verfahren nach Anspruch 9, wobei, wenn die wahr- 
genommene Qualitat der aktuellen Verbindung re- 
lativ hoch ist, der Timer (1 04) auf einen Wert einge- 
stellt wird, der relativ hoch ist. 

12. Verfahren nach Anspruch 7, wobei das Einstellen 
des Timers (104) das Einstellen eines Hardware- 
Timers umfasst. 

13. Verfahren nach Anspruch 7, wobei das Einstellen 
des Timers (104) das Einstellen eines Software- 
Timers umfasst. 

14. Verfahren nach Anspruch 1, ferner umfassend: 

Vergleichen einer zweiten Metrik mit einem 
zweiten Schwellwert der aktuellen Verbindung 
und bedingtes Einstellen des Timers (104) auf 
einen zweiten Wert. 

1 5. Verfahren nach Anspruch 1 4, wobei die erste Metrik 
eine D ate n rate umfasst. 

16. Verfahren nach Anspruch 15, wobei der erste 
Schwellwert der niedrigstmoglichen Datenrate ent- 
spricht. 

17. Verfahren nach Anspruch 15, wobei die zweite Me- 
trik einen Empfangssignalstarkeindikator umfasst. 

18. Verfahren nach Anspruch 17, wobei der zweite 
Schwellwert von der aktuellen Datenrate abhangig 
ist. 

1 9. Verfahren nach Anspruch 1 7, wobei der zweite Wert 



groGer als der erste Wert ist. 

20. Verfahren nach Anspruch 1 4, ferner umfassend das 
Vergleichen eines Prozentsatzes von "verpassten 

5 Beacons" mit einem Schwellwert und das bedingte 

Versuchen zu roamen als Reaktion darauf. 

21. Vorrichtung, umfassend ein Medium, das ausgebil- 
det ist, urn fur Maschinen zugangliche Anweisungen 

10 aufzunehmen, welche, wenn darauf zugegriffen 

wird, dazu fuhren, dass eine Maschine die Verfah- 
rensschritte gemaG einem beliebigen der Anspruche 
1-20 ausfuhrt. 

15 22. Vorrichtung nach Anspruch 21, ferner umfassend: 

eine Funkschnittstelle (510), urn mit dem Draht- 
losnetzwerk zusammenzuwirken; und 
einen Prozessor (560), der mit der Funkschnitt- 
20 stelle (510) gekoppelt ist, wobei der Prozessor 

(560) ausgebildet ist, urn den Timer auf der 
Grundlage einer wahrgenommenen Qualitat ei- 
ner aktuellen Verbindung einzustellen, und fer- 
ner ausgebildet ist, um Roaming zu versuchen, 
25 wenn der Timer (104) ablauft. 

23. Vorrichtung nach Anspruch 22, wobei der Timer 
(1 04) mindestens zum Teil als Hardware implemen- 
tiert ist. 

30 

24. Vorrichtung nach Anspruch 22, wobei der Timer 
(104) mindestens zum Teil als Software implemen- 
tiert ist. 

35 25. Elektronisches System (500), umfassend die Vor- 
richtung nach einem beliebigen der Anspruche 
21-24, ferner umfassend: 

eine Rundstrahlantenne (510); 

40 

wobei die Funkschnittstelle (520) mit der Rundstrahl- 
antenne (510) gekoppelt ist. 



1. Procede dans un reseau sans fil comprenant des 
points d'acces (110, 1 20, 1 30) et au moins un client 
de reseau sans fil (1 02) caracterise par les etapes 
50 de : 

comparaison d'une premiere mesure a un pre- 
mier seuil de I'association actuelle entre le client 
de reseau sans fil (1 02) et un des points d'acces 
55 (110, 120, 130) ; et 

en reponse, reglage d'une temporisation (104) 
dans le client de reseau sans fil (1 02) a une pre- 
miere valeur ; et 
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tentative d'itinerance par le client de reseau 
sans fil (1 02) lorsque la temporisation (1 04) ex- 
pire. 

2. Procede selon la revendication 1 , dans lequel la pre- 
miere mesure comprend un indicateur de puissance 
de signal recu. 

3. Procede selon la revendication 1 , dans lequel la pre- 
miere mesure comprend un debit de donnees ac- 
tuelles. 

4. Procede selon la revendication 1 , dans lequel la pre- 
miere mesure comprend un nombre de reessais de 
paquet. 

5. Procede selon la revendication 1, comprenant en 
outre la comparaison d'une pluralite de mesures par 
rapport a une pluralite de seuils, et reglage de la 
temperature de la temporisation (104) en reponse. 

6. Procede selon la revendication 1 ou la mesure com- 
prend un indicateur de puissance de signal recu, et 
leseuil estdependantdudebitde donnees actuelles. 

7. Procede selon la revendication 1 , comprenant en 
outre le reglage de la temporisation (1 04) a une va- 
leur pour retarder une tentative d'itinerance par une 
station mobile (102) dans le reseau sans fil, dans 
lequel la station mobile (1 02) tente I'itinerance apres 
que la temporisation (104) expire. 

8. Procede selon la revendication 7, dans lequel le re- 
glage de la temporisation (104) comprend la com- 
paraison d'au moins une mesure a au moins un seuil, 
et reglage de la temporisation (104) en reponse. 

9. Procede selon la revendication 7, dans lequel la va- 
leur a laquelle I'horloge (1 04) est reglee est influen- 
cee par une qualite percue d'une association actuel- 
le. 

1 0. Procede selon la revendication 9, dans lequel la qua- 
lite pergue de I'association actuelle est relativement 
faible, la temporisation (1 04) est reglee a une valeur 
qui est relativement lente. 

11. Procede selon la revendication 9, dans lequel lors- 
que la qualite pergue de I'association actuelle est 
relativement elevee, la temporisation (104) est re- 
glee a une valeur qui est relativement elevee. 

12. Procede selon la revendication 7, dans lequel le re- 
glage de la temporisation (1 04) comprend le reglage 
d'une temporisation materielle. 

13. Procede selon la revendication 7, dans lequel le re- 
glage de la temporisation (1 04) comprend le reglage 



d'une temporisation logicielle. 

14. Procede selon la revendication 1, comprenant en 
outre : 

5 

la comparaison d'une seconde mesure a un se- 
cond seuil de I'association actuelle et le reglage 
conditionnellement de la temporisation (104) a 
une seconde valeur. 

10 

15. Procede selon la revendication 14, dans lequel la 
premiere mesure comprend un debit de donnees. 

16. Procede selon la revendication 15, dans lequel le 
15 premier seuil correspond au debit de donnees aussi 

faible que possible. 

17. Procede selon la revendication 15, dans lequel la 
seconde mesure comprend un indicateur de puis- 
ne sance de signal recu. 

18. Procede selon la revendication 17, dans lequel le 
second seuil est dependant du debit de donnees ac- 
tuelles. 

25 

19. Procede selon la revendication 17, dans lequel la 
seconde valeur est plus grande que la premiere va- 
leur. 

30 20. Procede selon la revendication 14, comprenant en 
outre la comparaison d'un pourcentage de balises 
loupees a un seuil, et tentative conditionnellement 
d'itinerance en reponse. 

35 21. Appareil comprenant un support adapte pour main- 
tenir des instructions accessibles par machine qui 
lorsqu'elles sont accedees resultent en une realisa- 
tion par machine des etapes du procede selon Tune 
quelconque des revendications 1 a 20. 

40 

22. Procede selon la revendication 21, comprenant en 
outre : 

une interface radio (510) pour interagir avec le 
45 reseau sans fil ; et 

un processeur (160) couple a I'interface radio 
(51 0), dans lequel le processeur (560) est adap- 
te pour regler la temporisation sur la base d'une 
qualite pergue d'une association actuelle, et 
50 adapte en outre pour tenter I'itinerance lorsque 

la temporisation (104) expire. 

23. Appareil selon la revendication 22, dans lequel la 
temporisation (104) est au moins partiellement im- 

55 plementee dans du materiel. 

24. Appareil selon la revendication 22, dans lequel la 
temporisation (104) est au moins partiellement im- 
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plementee dans du logiciel. 

25. Systeme electronique (500) comprenant I'appareil 
d'une quelconque des revendications 21 a 24, com- 
prenant en outre : 5 

une antenne omnidirectionnelle (510) ; 

ou I'interface radio (520) est couplee a I'antenne om- 
nidirectionnelle (51 0). 10 
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